INTRODUCTION
Pcricytcs arc connective tissue cells associated abluminally with capillary and postcapillary venulcs, They share a common basal lamina with endothelial cells (Majno, 1965 : Schor et al., 1995) . Such rnicrovcssels arc involved with the exchange of material and extracellular space (Nehls and Drenckhahn, 1993) . Perleytes were first described in the nictitating membrane of the frog by Rouget (1873 Wisse et al., 1996) . The most probable function for pcricytcs is the regulation of capillary flow by their contraction (Epling, 1966; Rhodin, 1968 : Wieble, 1974 : Tilton et al., 1979) . A possible functional role of the pericytes is the control of material exchange through the vessel wall (lmayama and Urab, 1984) and its participation in angiogenesis has been proposed (Crocker et at, 1970 ; Schor et at, 1995) . A further role that has been attributed to pericytcs is to stabilize the capillary wall (Cohen et al., 1980 ; Frank et al., 1990 : Jeon et at., 1996) . In rat uterus. the increase in pericytes coincides with the time of implantation (Lunam and Roger, 1983 ). Steven and Samuel (1979) have suggested that there arc few pericytes associated with the maternal capillaries in sheep placenta to perform an important regulatory function on the transport of material from the mother to the fetus. However, Yasear et HI. (1987) found a considerably large number of pcricytcs in association with the maternal microvessels in sheep placenta throughout pregnancy. In the gOHt'S placenta. the materno-Ictal interface is characterized by the presence of syncytial tissue covering the maternal side of placentomes.
The plcentomes arc ruminant-specific fetomatcrnal contact zones characterized by -1 -the presence of microvillar junction between syncytium and fetal trophoblastic layer (Steven, 1975; Wooding and Flint, 1994) . Due to the lack of information on the distribution of pericytes in the goat's placenta the present study was initiated to evaluate the distribution of the pericytes surrounding the materna! capillaries which are located close to the syncytium, i.e. those most closely involved in the materno-fetal exchanges throughout pregnancy.
MATERIALS AND METHODS
The gestation period in the goat is 150 days. Pregnant uteri from twenty-one goats of known mating dates were used in this study at seven different stages of pregnancy. The time of collection was day 19 day post coitum (dpc) (2 goats), day 35 dpc (4 goats), day 53 dpc (3 goats), day 80 dpc (5 goats), day 95 dpc (2 goats).
day 120 dpc (3 goats), and day 135 dpc (2 goats). The uteri were removed after killing the animals with pentobarbitone sodium and then perfused via the middle uterine artery with Karnovsky's fluid (Karnovsky, 1965) in a.1M phosphate buffer pH 7.2 plus 2% sucrose for 20 minutes. The plcentomes (containing the fetal tissue and maternal tissue) were then cut up into "matchstick" size, each of which ran the full depth of the placentornc. The samples collected were further placed in fresh fixative for 2 hours at 4c. the tissues were then postfixed in 2% osmium tetroxide in 0.1 phosphate buffer pH 7.2 for one hour at room temperature. The samples were then dehydrated in ascending grades of alcohol, soaked in propylene oxide and embedded in Epon I Araldite. Semithin serial sections were cut, using an LKB III ultratome, at one micron thickness from five blocks of tissue per animal and stained for light microscopy with 1% toludine blue. Capillary profiles were counted using light microscope. in the caruncular stroma (which represents the maternal side of the placentome) and scored for the presence or absence of recognizable pericyters, A toral of 100 capillaries were counted per animal using five sections, one from each block.
For electron microscopy. 40 -70 n, ultrathin sections were placed onto copper grids. They were stained with uranyl acetate and lead citrate and examined in Zeiss EM-lO electron microscope. Nonpregnant uteri from six animals were used as control for comparison and processed for microscopy as mentioned above. The means of Ihe percentage of the pericyte counts were calculated, In adition. the Odds ratio principle for means of capillaries with pericytes and without was calculated. were not included within this basal lamina. The results of pericytic counting at all stages of pregnancy and those of the nonpregnant animals arc summarized in Table (1) . There was no significant ifference between animals and blocks of the same stages of pregnancy.
-

RESULTS
At
At the implantation site on ay 19 (dpc) the pericytic profiles associated with capillarics in the subsyncytial region were more obvious than those of the capillaries in the rest of endometrial caruncular tissue. Progressive increase in the number of pericytes was noted as pregnancy advances from day 35 (dpc) till day 135 (dpc). At day 35 (dpc), the fetal viIli were well underway advancing further down into the endometrial tissue. At the stage 35 (dpc), the stromal cells of the endometrium (fibroblast -like cells) were seen in the area around the maternal capillaries (Fig. 1) . Between days 80 and 95 (dpc) the fetal villi advanced further and further down into the maternal (endometrial) tissue. Associated with that, the numbers of pericytes were significantly increased (Table I ). In the late stages of pregnancy on day 120 (dpc) and day 135 (dpc) the number of pericytes was higher than those of the preceding days (Table 2) . Their distribution appeared to be uniform across the maternal side of the placenta.
During all stages of pregnancy included in this study, the cytoplasm of the pericytes associated with the maternal capillaries involved in the rnaterno-fetal exchange contained well-developed rough endoplasmic reticulum and Golgi apparatus. The free ribosomes and polyribosomes were abundantly distributed in the cytoplasm of the pericytes (Fig. 2) . Microfilaments were abundantly distributed in the cytoplasm of the pericytes especially under their membrane (Fig. 3) . Glycogen particles were also seen (Fig. 4) . During the period from day 80 (dpc) to day 135 (L x) pericytes were the only cell types seen to intervene between the maternal capillaries and the syncytium (Fig. 5) . Besides, the distance between the maternal capillaries and the syncytium was greatly decreased (Fig. 5) . On the other hand, no trace of fibroblast\ike cells could be seen between the maternal capillaries and syncytium despite the thorough search using Semithin and ultrathin sections.
-
Pericyies around the endometrial capillaries of the nonpregnant goats were infrequently seen (Fig. 6 ). Only 15% of them were showing pericytic profiles.
Moreover, the cytoplasm of the pericytes in the nonpregnant animals showed less activity than that of the pregnant animals. Pericytes are considered to he required for normal microvasculature stability and function (Sims, 1986) . In analogy with the importance of pericytes in angiogenesis which is occurring in many organs (Nehls et During the period from day 19 (dpc) to day 53 (dpc), the fibroblast -like cells were seen to interpose between the maternal capillaries and their associated pericytes on one side and the syncytium on the other side.
The period from day 80 to 135 (dpc) was marked by the increase in thickness of maternal connective tissue intervening between the maternal capillaries and syncytium, in order to facilitate marcrno-Ictal exchange (Steven and Samuel, 1979) . H is obvious that the extent of pcricytic recruitment during this period of pregnancy is much more than that of the pervious period and the nonpregnant animal. In pregnancy. the developing embryo would not be able to attain a radius of greater than 1 or 2 mm unless a hyperemic response was induced in the uterus (Bartles and Baumann, 1972). To have the hyperemic response a process of angiogenesis in the maternal microvasculature must be established (Nehls and Drenckhahn, 1993) . The presence of microfilament in the cytoplasm of pericytes of the present study suggests its con- Moreover. the patterns of distribution of pericyics coupled with the presence of active wcll-differentiated cytoplasm suggest that they may playa role in production of specific secretion. in order 10 maintain the delicate balance bel ween fetal and rnatcrnal I issues.
SUMMARY
Pericytcs arc connective tissue cells associated ahluminally with capillaries and post capillary venules. They can be found in goat's placenta associated with maternal microvasculature. In this study. twenty -seven pregnant and nonpregnant goat's uteri were examined quantitatively and electron microscopically to assess pericytcs association with maternal capillaries. Capillaries with pcricytcs increased from 15% in the nonpregnant animal to 32% during the implantation period. This represents an adaptation of the maternal tissue at the site of implantation. Pcricytes were observed in 77% of the cross sectional capillary profiles examined during the day 135 (dpc),
The penetration of fetal villi down into the maternal tissue in the successive stages of pregnancy appeared to have a role in the transformation observed in the maternal -7 -pcricytes. The maternal pericytes exhibited a 'view of active cytoplasm. The presence of microfilaments in the cytoplasm of pcricytes suggested a regulatory function in the maternal circulation. From day 80 (dpc) onwards pericytes were shown to be the only connective tissue cell type present in the area between the syncytium (covering the maternal tissue) and the maternal capillary endothelium.
